PCS Applications

Outputs Interfaces). Through this committee, ITS helps
develop the &chnical Service Bulletin “Licensed
e Technical contributions to an industry- Band PCS Interference.” This bulletin is a first step
developed inter-PCS interference standard for in characterizing the interfering environment caused
predicting, identifying, and alleviating by large numbers of active users and competing
interference related problems. technologies.

» Interference models for the PCS technologies Howevey this work requires tools to characterize the
currently in use, as well as proposed third interference experienced by PCS air-interface sig
generation (3G) systems. nals. PCS interference models are tools that can be

used to predict levels of interference and identify

sources of interference. Information from simula
tions or simulators fed by these models can be used
to develop methods to alleviate existing interference
problems and even avoid future interference prob
lems. Several standard propagation models are
accepted by industry members (i.e., Okumura and

COST-231/Vvdlfish/lkegami) but no interference

models have been developed or accepted. ITS is

developing a series of PCS interference models
starting with a model based on the ANSI/TIA/EIA-
95B standard (Rusyn 2002, deecent Publication

on next page). The model covers system-specific

interference modeling to determine co-channel inter

"ference from both immediate and adjacent cells.

Personal Communications Services (PCS) is widely
used for mobile voice and data communications and
is becoming an important resource for implementing
emegency telecommunication services following a
natural or man-made disast8everal factors cen
tribute to diminished channel capacity of a wireless
network. A major limiting factor of channel capacity
is co-channel interference for channels in the same
technology Another stress on channel capacity
occurs from multiple, independent, non-interopera
ble systems that service the same geographical aree
often using the same frequency bands and-infra
structure (base station sites and towers). In addition
natural and man-made disasters can damage the
terrestrial telecommunicatior

system, forcing users to

migrate to cellular resources

This sudden influx of trdit 40 ' '

by private, commercial, civil,

and Federal users results in 30 1
wireless system overloads, ¢

decrease in signal qualjtsgnd 20{

disruption of service in the

affected area. National secu 10H

ty/emegency preparedness

(NS/EP) planners and netwc
operators must understand

these interferencefetts to 0l
operate déctively in an over
loaded environment.

Normalized Power
o

ITS contributes to understan
ing inter-PCS interference br
participating in the &lecom

munications Industry Assogci 0 10 200 300 400 500 600 700 800 900 1000
tion (TIA) committee TR46.2 Samples

(Mobile & Personal Com Figure 1. The output of the ITS models can be used in either
munications 1800-Network softwae- or hadware-based simulations.
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The output of the physical 800
model is a sampled modu

lated signal which is the

composite of the signals

transmitted from all source HQ
identified in a specified se¢

nario. Software- and hard

ware-based simulations cg 0
use the sampled signal fro m
the model to evaluate sys 1
tem designs (see Figure 1

These simulations can che

acterize one-on-one, one-( 800
many and many-on-one 2538753 25387534
interference. As a result, Eilca:clz S Delay:0 See frig a2 v
potential solutions to cen sof ‘

gestion can be proposed ti e
solve existing problems or

to anticipate and avoid

potential problems. ITS is Wr Phs

currently working on the

verification and validation " M M M Ml Al ML,
of the first, ANSI 95-B, -V I v v
model. The validation ave

process will include both faiv

software and hardware
aspects of the model.

-50

The ANSI 95-B model is derl L S
the first in a series of med Trig: Ch 1 Delay: 0 Sec Trig Lvl: 2 V
els that will include third

generation (3G) systems. Figure 2. The ITS model can shovopeties of a PCS signal
The communications indus such as the phaserer shown heg.

try has proposed and deve

oped new technologies to

address system limitations such as system capacity

coverage, and data transfer rates. 3G systems have bee Recent Publication

proposed to support the goals established by the Iaterna

tional Telecommunication Union (ITU) with IMT-2000.  T.L. Rusyn, “Co-channel interference modeling
These systems include cdma2000 and W-CDMA, knownof the ANSI/TIA/EIA-95-B Code Division

as UTRA (Universal Mobile dlecommunications Multiple Access cellular system,” iAroc. 2002
System (UMTS) &rrestrial Radio Access) in Europe. IEEE EMC SymposiunMinneapolis, MN, Aug.
These technologies present new issues for the existing 2002.

PCS networks. The new 3G systems will need to coexist

with current PCS systems for a period of time. The series

of ITS models will include cdma2000 and W-CDMA.

All of the new models are being developed such that the For more information, contact:
output data from the models will be compatible with the Timothy J. Riley
output data from the other models in the series; this will ~ (303) 497-5735
allow users to characterize potential problems between e-mail triley@its.bldrdoc.gov

or

Teresa L. Rusyn
(303)497-341

e-mail trusyn@its.bldrdoc.gov

the diferent technologies as the 3G systems are imple
mented as well as characterizing interference problems
with the existing PCS networks (see Figure 2).
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